Diagnosability of a multiprocessor system is one important study topic. In 2015, Zhang et al. proposed a new measure for fault diagnosis of the system, namely, g-extra diagnosability, which restrains that every fault-free component has at least ( ) 1 g + fault-free nodes. As a favorable topology structure of interconnection networks, the n-dimensional alternating group graph AG n has many good properties. In this paper, we give that the 2-extra diagnosability of AG n is 6 17 n − for 5 n ≥ under the PMC model and MM* model.
Introduction
Many multiprocessor systems take interconnection networks (networks for short) as underlying topologies and a network is usually represented by a graph where nodes represent processors and links represent communication links between processors. We use graphs and networks interchangeably. For a multiprocessor system, study on the topological properties of its network is important. Furthermore, some processors may fail in the system, so processor fault identification plays an important role for reliable computing. The first step to deal with faults is to identify the faulty processors from the fault-free ones. The identification process is called the diagnosis of the system. A system is said to be t-diagnosable if all faulty processors can be identified without replacement, provided that the number of faults presented does not exceed t. The diagnosability of a system G is the maximum value of t such that G is t-diagnosable [1] [2] [3] . For a ( ) . In 2015, Zhang et al. [12] proposed a new measure for fault diagnosis of the system, namely, g-extra diagnosability, which restrains that every fault-free component has at least ( ) 1 g + fault-free nodes. In [12] , they studied the g-extra diagnosability of the n-dimensional hypercube under the PMC model and MM* model. The n-dimensional bubble-sort star graph n BS has many good properties. In 2016, Wang et al. [13] studied the 2-extra diagnosability of n BS under the PMC model and MM* model.
As a favorable topology structure of interconnection networks, the n-dimensional alternating group graph n AG has many good properties. In this paper, we give that the 2-extra diagnosability of n AG is 6 17 n − for 5 n ≥ under the PMC model and MM* model.
Preliminaries
In this section, some definitions and notations needed for our discussion, the alternating group graph, the PMC model and the MM* model are introduced.
Notations
A multiprocessor system is modeled as an undirected simple graph 
For graph-theoretical terminology and notation not defined here we follow [14] . Let ( )
is disconnected. The minimum cardinality of g-good-neighbor cuts is said to be the g-good-neighbor connectivity of G, denoted by
is disconnected. The minimum cardinality of g-extra cuts is said to be the g-extra connectivity of G, denoted by
Proposition 2.1 [15] Let G be a connected graph. Then [15] Let G be a connected graph. Then
The PMC Model and the MM * Model
Under the PMC model [5] [8], to diagnose a system G, two adjacent nodes in G are capable to perform tests on each other. For two adjacent nodes u and v in ( ) V G , the test performed by u on v is represented by the ordered pair ( )
The outcome of a test ( ) , u v is 1 (resp. 0) if u evaluate v as faulty (resp. fault-free). We assume that the testing result is reliable (resp. unreliable) if the node u is fault-free (resp. faulty). A test assignment T for G is a collection of tests for every adjacent pair of vertices. It can be modeled as a directed testing graph
∈ implies that u and v are adjacent in G. The collection of all test results for a test assignment T is called a syndrome.
Formally, a syndrome is a function 
In a system ( )
if it does not contain all the neighbor vertices of any vertex in G. A system G is conditional t-diagnosable if every two distinct conditional faulty subsets
Theorem 2.4 [10] For a system ( ) 
In a system ( ) Proposition 2.5 [13] For any given system G, ( ) ( )
Alternating Group Graph
In this section, we give the definition and some properties of the alternating group graph. In the permutation
permutation can be denoted by a product of cycles [18] . For example, ( )
The product στ of two permutations is the composition function τ followed by σ, that is,
For terminology and notation not defined here we follow [18] . As a favorable topology structure of interconnection networks, alternating group graphs have been shown to have many desirable properties such as strong hierarchy, high connectivity, small diameter and average distance, etc. For details, see [19] for a comparison of the hypercube, the star graph and the alternating group graph. 
The 2-Extra Diagnosability of Alternating Group Graphs under the PMC Model
In this section, we will give 2-extra diagnosability of alternating group graph networks under the PMC model. 
by Propositions 2.10 and 2.11,
, by Proposition 2.14, 
Without loss of generality, assume that 2 1 \ 6 17 n − .
The 2-Extra Diagnosability of Alternating Group Graphs under the MM* Model
Before discussing the 2-extra diagnosability of the n-dimensional alternating group graph n AG under the MM* model, we first give a theorem.
1) There are two vertices
and there is a vertex
and vw E ∈ . 2) There are two vertices 1 2 , \ u v F F ∈ and there is a vertex ( )
and vw E ∈ . 3) There are two vertices Figure 1) . We prove this lemma by induction on n. The result holds for 4 n = . Assume 5 n ≥ and the result holds for 1 n AG − , i.e., 1 n AG − has a perfect matching. We decompose n AG into n sub-alternating group graph, 
2 6 17 2 6 10 28 6 17 n − .
Conclusion
In this paper, we investigate the problem of 2-extra diagnosability of the n-dimensional alternating group graph 
